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l^m<^^m ;^^;^tg#i^^r>'■9-:s.c;fiAcife^>-9- 
ai-x-yN (O^x^O. 2 1, O^y^l) ^^tsV ^ ^mm%it-^ 
[MM^ 3 ] miaT^^ ^ ^^^stT^^S i O 2 f O 2 ^^^^'^ < ^> 

^mMm.m.-mmmnK^i) . mn^mi^Mx 5 0 nmy5tt«^fto^2^:Rtc 
:fett^02iSjK<7)^i<o 1 yj^&.±'c$>;hm^m 1 ^^^m^3K3 <D>f»rtL;5- 1 ^kws. 

5 1 mmmM^i&mmm<o-B:^^m^^MT!}m& 4 0 0 n m ± 2 

0 nmX^:hm^M4 Kmm.<Dy H )l^^^mU^it^>"i)-o 
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m^m 6 1 mm^mMM-^Mmm <oM^&!^^&i)^^S: s e 5 n m ± 2 
m^m 7 1 mm^mM0M.^^m(r>^f^M^^mi)^m.-^ 3 1 5 n m ± 2 
im^m 8 1 mm^mM0.f^Mmm(Dm^-g:mi&^7bm& 2 s 0 n m ± 2 

[0001] 
[0002] 

oriilffU. ^<r>^ifyysy^)V^-^M^LfzmU<^Tl^mMM<^%'ki^\^^^^ 

m\,z t xjKi)'^^^mit<Dn(Dm^it(r>^^mmfiKi^^'rh^^^ -^w^i^ i xf 
^-^m.<r>it^mm^^^£'^'ffy::^y ^ )v^-^m^^h^tx^ m^^(r>it(D^i!fi'^ 
^mm.m \zmm ^^^fL^h\^^o Wi^m^'\SL^^ir ^ ^-t > "^-hmwL $ tt^ 

o 

[0 0 0 3] 

-?-Oid'^3fc-fe>'-^f<^^&ffi^J^:LTii. UV-A (^^:S3 1 5 nm~:^S4 0 
0 nm) . UV-B (r&«2 8 0 nm~^gtft3 15nm) . UV-C 1 0 

0 nm~?S:R2 8 0 nm) tj:}f^1^]^n^h Lfz'tZ^^ifim^fhir^^ ^^hKU 
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2S«4 3 6 nm) -^h^ (2g^«4 0 5 nm) ^ i f| 6 5 nm) JSrt'OJ^ 

[0 0 0 4] 

[0 0 0 5] 

m±tfzit^itmw:<D^^m±iz, mko^mMmTbmm^fix^j:^). 3fe<^T^ 

[0 0 0 6] 

mw:^m 1 ] 

#ga¥ 1 1 - 1 5 3 4 8 3-^<Zr# (m 1 ) 
[0 0 0 7] 

m^Mmm ^^-r^ mm.m<DTmy ^ m^t ^-fe^tr^ >^ -7 ^ ;v <7)mM± t tz 
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#M 2003-0825i89 ^-v^I 4/ 

> ^<DM^^^(^'Wmz ioTUV-B^UV-C t?(^^^5^<^^iai4tl>6^$!IR6 

^\zi5\,'!rhitm.m.mt. ^^^-f^^^c^J^^tr^b l%ejgco||L/i^^<. ^Ify 

t iih izm^^itmm(7> uv-b^uv-c v^^jg-ci^aiT § t -5 

[0 0 0 8] 

SLO'^W^(0%^^%\,zmm-t^mn^^'th'^if'7:^y ^ )Vir\,t, S i 0 

2^A1 2 0zOX.^tj:^^tj:n-¥!fz\^^WMt\^tj:\,^o t^&oT. -eoJ^^^^-fe 
[0 0 0 91 
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0 nm~^2 8 0 nm&.T) <oyt^mT()^'^i^4^^^^^ t^^mt^ t^^M 

•9-) J; ^iAc2^<7)^(7);|tmi§mic«lH4/6^'«tt^ <t£^o 
[0 0 10] 

[0 0 11] 

^3fc^:^05^^tC>^^-irl3^iS:t fz\Vm<r>^m^mif- IiixAlyGai-x 
_yN (O^x^O. 2 1. O^y^l) ^'^tf*jC^<5>o 
[0 0 12] 

7 ^ ;^ ^^^mh \m.<n>mf&^ if'y7.y^)v^ <D0m±. \z.vm ^ 
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[0 0 13] 
[0 0 14] 

[0 0 15] 

H<^«?fe«^^fe«:;6^'^feft4 0 0 nm±2 0 nm"e^^.#jC^^o 
[0 0 16] 

m(D^WMMm.mm^3 e 5 nm±2 0 nm-t?^^^jC^-?,o 
[0 0 17] 

fflOS?^ft^?^:R:6^?fe:R 3 1 5 nm±2 0 n mT^-S^tr^^o 
[0 0 18] 
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: 7/ 



m(Omm.M^1^M^m&2 8 0 nm± 2 0 nm-e^^.arjc^^o 
[0 0 19] 

^ o 

[0 0 2 01 

^ t±M^mi'fmy ^ ji^^mikt^m^rm^^ix. ^ytmuTbn nA 1 g 

li#-r -5) C: h i)^X #^0 S/c. InAlGaN iiE^M^M<0###:t?^ <^-t? 
[0 0 2 1] 

[0 0 2 2] 
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^-i? : 8/ 



[0 0 2 31 
[0 0 2 4] 

:^^X^^o ^<D^^^ ^lhM0.^^mm\HK^^itTbm^X^-oXi>^ ^<D^^ 
[0 0 2 5] 

K^^^'t y^<om^<D!immmz x tut. mimMmM^m.m<D&^^ 

S> m^^^k:h t^^mitfDmi^'^&m^. 2^ft400nm±20 nmX^^<D 
t:\ UV-A (?gcS3 1 5 nm~igcft4 0 0 nm) t ^Khm^^<7)^^MiQiik 

y<Dit (uv-B. uv-c^-^tf) •^m.msm^^'^^y'^^wi^'r^^tifix 
ofij, UV-A. uv-B. ^xxf\jv--c(D%i^d^m<r>it'^z/^^^ 

'ft-r^'^i:*^-e§^o UV-BJiv^ft2 8 0 nm~?feft3 1 5 nmmtmx 
UV-Cti^&ftl 0 0 nin~^gtS2 8 0 nm(DmM\iZ]ui)^^%Xh^ 

[0 0 2 6] 

^> HV>mx.^^::^3fe^i^<50^i|3l^2SS)6^ Wi^Z 6 5 nm±2 0 nmX:^h<D 
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^-v : 9/ 



[0 0 2 7] 

m^m^^ t^ytmM<7)m.i^-^^mK 1 5 nm±2 0 nmX-h^<D 

X\ UV-B (?&fi2 8 0 nm~?&S3 1 5 nm) i: i& tt^^^^<^fi?&fi^m 

J). UV-B. iS2iV'\JV-C(7)^^mm<D^'ir>'^^m^i-^^tif^-cn^o 
[0 0 2 81 

i:^3fe^^<^«RJDl^^ft:6^ ?gtft2 8 0 nm± 2 0 nmT-^^O 
-e, UV-C (^Sl 0 0 nm~^ft2 8 0 nm) t^fl^m^B(0^^^^lik 

mm (Oit-t m^ir ^ztt^x^^o 

[0 0 2 9] 

torn (Dmmm^^x § \^^x^t y^Tbmhfi^hztni^h. mm^tL^ x^<7)it^ 

[0 0 3 0] 
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■^-v^ : 10/ 



$tLT«^:^tLTV>;&o Mt^. llll:feJ:W^ll2J3M^-t-«l>?fc-lr:^-9-et±. ^Jgo 

n 2 f^-Rmm'oyt^m^^Kmmnmx-^^ x ^ ti^^o^^it® s a . 5 b ;i>^^ 

[0 0 3 1] 

±iEo^#-7 -f )v^mm.4 tiiBv^Tfi. ^^iis 4 a tytmrnm 4 b <D^wm 
§ m^x^timmm 4 a t^^ji^ 4 b =^ t^cJ^-^^-afij 

^ L T -g, ^ 1 7 -f ;v iJ^ im^::^ ^^^(oWiWM 

mxmm\^mt'^^fz\^^m^K\t. < (D%m.m.m 4 a titmmm Aht^m. 

fti)m^'r^ ^ t^<^Fpm7&^^^ffi $ iLfzfz)sb. ^(Om ^It^l. 5 m~ 3 // mm 

^7 ^ ;i/ij'«3t 4 ^ ra^-t?^ . ytmmm 5 a t ^fc^ii^ 5 b (o^^mxxmyt 

[0 0 3 2] 

m.-t^^tx. ^-^^y ^ 'i],zn-^:hm^7\^6^(omm^mmLx^ mmm 
Khfz'ox's^^x^fz^^'&L^mn^'^h ^ hi)^x^^ y ^ )v^mm. 1 ^m^-t 

{iigE#2 004-3034395 




#02 0 0 3-0 8 2 5 8 9 ^^i; 
[0 0 3 3] 

<t d '5^^^c:SM^ft(^)a$f^•7 :f b K (P N^-g-M. P I 

T'lnxAl yGai-x-yN (O^x^K O^y^l) t^^tL^H;^^ 
[0 0 3 4] 

a*$P.fflLTV>-g>o <^<^P INll-g-MO^* ^lO±tr. ± 

. nM^^#:^ 1 2 i:. LT^^ffil"^ i 1 3 pM## 

#M 1 4 t i M^^^Ji 1 3 i: nM^^#:;i 1 2 i: K7^^^>.^>'^ 
tc:J:Jj|^*-r^^i:(cj:J50tb$ttfcnM4^^#«l 2(7)^Mtcm@l 6 (nM 

[0 0 3 5J 

. 3;zm-) -e^^, nM4^^#Sl2i±^^«-,On-AlxGai_xN (0 
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zGai_zN (O^z^l) (m^O. 1-0. 2 fxm) T-*>i9. pM#^#: 
Jll 4itS^m^B<r>p-Al yGai_yN (O^y^l) (1?$ 8 0 nm) 

n>iJ^^h;il5tip-GaN (J?;^ 2 0 nm) T^^o tfz. mUl 6^ 

TZ r B 2 mMl 7l,Zi±a>^^ hm 1 5 fctor^-e^f-^ y^^l^WS: 

[0 0 3 6] 

$tL, 'W.\zy( -yV^ A^^:^^^^^^\,z\,t^(D^ i^V^ AMt LTf V 

(is i>e»^'S iH4 (V7>':^7*;^) (D'fm.X^m'^f^. vM^mi^t\^X\±Msi)^ 
CP2Mg {i^^u-^y^y^^^i^r^A) (D'Smx^^^fLho tfz. 

^^^-t^K^fz-ox, AK Au. N i^<D^mmmitm'^(DmM^'^nmL 

[0 0 3 7] 

4it^fLrfii)^ytmMmtLxm<s i02 (ytmrnm^a) i:Hf02 (^tm. 
Mm4h) t^^KmrnLxm^Lfzo mmiz. m2=fmy^ ju^m^5it. 
'tfLrM^^mmtLxm<s i02 otmimsa) tHf02 (itmim 
5 b) t^^:EKmmLxm^vfzo ^^lx. t^(o^Mfi^m<o^^mwrLfz\f^T^^ 

l'^£CT#^^iiJS4 a. 4 b. 5 a. 5 b omi^fiitUp^ LTV^;5o i^. ± 

MLfz'^^^y^ji^^mm (^mmm^a. 4b. 5 a. 5 b) <DMmt±^Lti 

ffiSE#2 004-3034395 



#M2 0 0 3-0 8 2 5 8 9 

I 

i-SoMx-t^. Ti02^ Al 20 3^j:t^^^^imtLX^m'r^^ti>^X^ 

^ o 

[0 0 3 8] 

S i02^ Hf 02> Ti02> Al 2 O 3 tj: t(7)Um-h^j: (^^it 

m) it. m.mm. v.^^~^Mm^j:t^<DM^m:m^^^^'iy^v>ii^i,zX'ox 

[0 0 3 9] 

^LT3fe=£rA*f$-€-^^^:;6^^T-^^o mTom 4 J; tJ^^H 5 'fejy^^;^^^ 
;i'i5'3^LT'f^ffl$tL^V>^:*^7>;o^c^JjX#tt (1114) ^(D^ff^:^y 
-f ^l'^ 3 0^M±J3, M^mm<D^S^U(D^%±i)^y)mm^2 9 0 nmT-^^^^ 

[0 0 4 0] 

^i-J: 9 l-?feSltj2 6 0 nm~|^j3 0 0 nmt\^^^mm.^-&^m(Dyt(D^^MM 

iz^M^^. Miz^<ommi^-mmmo^mM^^^ (^3oonm) tm^M^ 
(^2 6 0 nm) txymu:^^^ }^j^i!t^mM\zmt-r^ (^ty). m.^m 

[0 0 4 1] 



HliE#2 004-3034395 



#M 2003-082589 



^-v? : 14/ 



mtAxw) tit. it't-^'^i.zmm^fi^^it^m (w) mtr. t-tt/fito^ 

[0 0 4 2] 

i^Tlcti. Ill 3 Lt^c J: 9 ^ P I N^^M<^ y^W^^-V ^^^mW 2 

^^^y y^^yy'':^^)\^^^mmLx^ m^m^^jK^^ ^ 'X^(D^^ , ±m^^^m. 

0. mmnMiij^^mmm^^^^^t. ^iiinM.^^i^mi^K:^^ytt^KmLx 
^mir^^ttm^^fi:h) 'K^^y^h \^xm^-t:^^^(D:^^'m^mm-t^ 

[0 0 4 3] 

i&S^2 7 0 nmm_h-e:^§ < ilfflO^ tL^:*:^5fc<^;5?.^^ h;!^^. i^^ms o 0 
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■^^miii^^ <^hix. ^(DM-i; (ry-t^ii^WL^m 3 4 0 n m^iStc t -Q^uii^-o X 
v^-&o M2fi^ftffi!ltCti?g^ft^2 7 0 nm#)a<0/jN$:&e-i^ i:, ^S^2 8 

0 nm-Wi^m^ 0 0 nTaK^hfL^\£-^ tim^-t:bo t^oT. iAci^cT)^^^ 

±^ 1 7t tf - ^ tc^^fe^jtO/N' yy^^r y -fx. ;i/ t> Ml'. 
[0 0 4 4] 

T. m7l,ZB-tA 1 GaNOT;V5^^7Am^Jti:A 1 G a NO/^*> .y ^ 

Ji^;v^'i:<7)K#|2i^^jtc|Ji^-^;z,^ Iii7-t?(i. -jlS:^-ei nxA 1 yOa 
1-x-yN (O^x^l, O^y^l) ^^$tL^#S#0-r ^-S?*^ AS^Jt 
X tT;V'^-'>Aa^Jfcy i: I n xA 1 y G a i _x-yNO/N*> K^^^xt'x. 
^;V#'i:OP#'Sr^tTi3J). A 1 G aN<0<^^tCov^T#ltf 4> 

R'Crr)V^^^AmM}t<DmWl.tLXx. z. m. n ^ t'OZSC^^'jSglJtC'jsg 
10 0 4 5] 

i 13 (AlzGai_zN:0^z^l) 0/t>' y 

':fj^^)v^^mm(Dmizm^-t^fztb\,z^ ^<Drji^^:=^^AmMitz^mm:'f-^ 
^mniz^:hx^(D^imnmK^^ir^^t<Dx^^'X^t-y^ii^mLfz\^> 
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#M2 0 0 3-0 8 2 5 8 9 ^^^^ 
^fi^o sKvMi, mso 0 nm&.±<Df^W^iz^tfi^^ ^Umm^^Tb^ h (Die 

) (D7^>V^^y^ju^)V^i)t/^, 4 e V;jiL±t;&^^:fcT\ 4. 4 e VJ^JL±(7) 
[0 0 4 6] 

^i)^^. 3eV^:J.± (^ftl^2 9 0 nmJ^T) fc^^d^t?. 4. 3 e V^±0 
3 1, ^v^fi-€-ttm±t^^J:^tc^M$tL^o ?Sftl^2 9 0 nmmT-e(±|ll 6 

[0 0 4 7] 

$ '^fd^'k \z^m ^ ^ O H -7 V' :^ HMH 1" tf - (^«^ 3 1 
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0 nm (3 1 0 nm± 1 0 nm) 14. 0 eY) (D^^M^'^^K^ift^ ^ t(D 
^«-4. 0 e V#^l'|g^L. ^4. 0 e vm±OJ^^;v^=J::#-r>5,5fe;&«^iR6<j 

[0 0 4 8] 

3. 4 e Vtwlg^U I«J3. 4 eY&.±(DJ^^)V^^:^-t^^T()m^t^li'^^n 
[0 0 4 9] 

Wv^JJ^x.^^. nM-N^^'l*^ (n-A 1 X G a 1 -xN) 120/^>K^^ 
y ^tftmrnt LX^m-th i (A 1 z G a 1 _ z N) 

1 3<o/^y v^-^y'yj:.^)v^iik±izm^Lfz^T-um^^mm-r^^tx\ i 
m^mi^m 1 3 xm ^ tt^ § ^s^s^h <o^;6^\ n m^mi^m 1 2 T-:7feTO^ 

[0 0 5 0] 

m^l-£. nM^mi^m (n-A 1 xCa i_xN) 1 2 <^T;V^ A^^Jt 
X = 0 . 3t Lfzm^Kit. f^Mm 2 9 0 nmJ!^il±<^>^^ i 1 3-119 

9 0 nmJ: I) 'i>®v^?^«0^=S:M1-'i) i M^S^ii (A 1 z G a i _ z 

N) 1 3or;v^^'>Amj^ifc^z = o. 2tLfz^^Kit. im^mi¥'mi3 
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K)^\^^Xi^^^2 9 0 nm~l<j3 1 0 nm<D^t:M^^Km.i^ir^y^ hr^^ 
[0 0 5 1] 

^^:^LfzV >m:^r^^0 2ooM±(i. M^-S:m<Dm.U<0\L'^±7!}^i)mMi!)^2 

9 0 nmx^^hi'my ^ ji^^mmt. mc<mM.^m(om.i^<D±-^±7b^i)7!)^3 4 

m^2 7 0 nm) X*) 5 0 nm/itt:S^gt«0^ 2 m« C^«3 2 0 nm) 
Ki^i1r:hm2mM<7)m<oi7^mj.±tx^:ho ^^mMM.tir^^(0^^ 

M^^^mmiR.^iw^x^iii-t^^itTb^x^^fzib. ^taM^m^m^mi^K^^ 

^^i t^^x^^o ittS^-e^iJi: LT^-f 1 *lS^t=&v^^#'g-(7)^-fe>'-9-<7) 

m % t::?i^T- § T )^ c t ib^^i;,^ ^ o 
[0 0 5 2] 

. ±mm 1 i3 ^ 0 1 ^jg t (D m<7)mmm7()^-t^ i^m^ ^tix\^^^<Dx 
X ^mM^ti-^^<D^^-m^^m.AMU^^n'^x^m'r^^ti!)^x^. ^mn 

^yt'ti^^t:^-r:h^t7b^X^:ho 
[0 0 5 3] 
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>-9-<^/c:v>^ff!l^ tTt±> UV-A (?^ft3 1 5 nm-WimA 0 0 nm) ^ UV- 
B 8 0 nm~?SS3 1 5 nm) . UV-C (^S2 8 0 nm~?^«l 0 

0 n m) i: o /v:#^m^t^?&«^H m^<O^J^ ^ M^l- ^i: ^6 <^ 

[0 0 5 4] 

-t^ i m^Mi^^m 13=S:InxAlyGai_x-yN (O^x^l. O^y^ 

1) xm}^Lfzm^(DmK'o\y^xum-t:ho iKL. nm^mi$^mi 2^xzfim 

® 1 3 ^ I n X A 1 y G a 1 _x-yN (0^x^l> O^y^l) (D 

'7:^y^)i'^Rxf=fmy^)i^^mm^^mLxW'^^fi^i><Dt'r^o 

[0 0 5 5] 

$-f. UV-A. UV-B. UV-C<7)^T<^7fe^m{±i1-^7t*:)0^-t>-9-^ 
f^MI-^i^f-a-. 1 0 0 nm~^g^:g4 00nmt^:;2)C:fc 

^^^it-e$>^ i a#-«#ii 1 3 <D/^> y •:rjL^)V^^ii^mnm.W. 

ftlEfflOSf^fi^^&S (4 0 0 nm) l^z^mi-^i^S. 1 eYizmMtf^^^^ 

^M^m<^M^^^i^^ ( 1 0 0 nm) izmM-f^^^^ ^ 

3?rIno. 2lGao. 79NtL. nM^^^'^^ 1 2 A 1 N t1-tL(f J: 
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[0 0 5 6] 

0.i^Mmmi)^1&-S:l 0 0 nm~?g^S3 1 5 nm :h ^i bib^io^ ^^i^t?*^ 

(3 15nm) tc^^-r;g>ltJ 3 . 9 e VHp^-ttLjf J: v^o 7fcS$i^^-e^ 

« (1 OOnm) JCffi^f -S>'^> K^^ .y/j:.:^;i'^lCi5cr< J:-? IC, -e^^lS 
<i-^C:.!:^5||^$tL^o tafeoT. i M#^#:^ 1 3 =S:A 1 o . lyGa 
0. 8 3N^t^ 1 2 1 N^:f tLt^iv^o 

[0 0 5 71 

f^^l 0 0 nm~^fi^S2 8 0 nmt^j: ^ Z ti)^h. ^%W$,-Vh^ i M#^^#:J1 

1 3 ':^^^)^^^^mnnM^mM<D^^^m^^ ( 2 a O n m 

m 1 2 <D/^> y ':^^^)^^kmd^iimTi^mm<r>mM.^m^^ ( 1 0 0 n 

^t;6-^^^$tL^o tt^oT. 3=tA 1 0. 35Gao. 6 5 N ^: 

U nM#^##:«l 2^:AlNi:1-tL(fj:v^o 
[0 0 5 8] 

?^ft3 1 5 nm~?^S4 0 0 n m CI i^feil^-eab-?* nM^m^m 

1 2<7)/^'>K:¥^^^;,yi^;^:^5.;^^J^^^^^^<^^^^^^^ ( 3 1 5 n m 

) t'ffi^-r^ 4 . 4 e Vtc^^ ^5fcfiilKT'^* i 1 3 <^^^*> 

•V 7^J:.:f^;V^=Sr:^tB^^^fe:S^fflOft^«1^^:R (4 0 0 nm) tc^fi^i"^ 3 
. I eV{zmm.-tfi\t^\^^o '^-^X^ 3^1 no. 2lGao. 

79N^:U nM#S#^l 2 5:A1 0. lyGao. 8 3 N ^:-rtL{f J: v^o 
[0 0 5 9] 

^2fe«^ffl>65?&ft2 8 0 nm~?SS4 0 0 nm ^fc^ ^ 3fe«^T'^^ 
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(2 8 0 nm) ic;j=B^t-^4. 4 e V irp^L. $^|i^T^;2> i 1 
3 (D^^y y '^J^^;^^iSr;^m^^2feft^HOS^ft^?g^:g (4 0 0 nm) 

izmm-r^3. i e vicp^-r ttj^iv^o ^^&o-c^ 3-^1 no. 
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